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Abstract of JP2002248189 
PROBLEM TO BE SOLVED: To provide an 
acquiring and analyzing system of an information 
about a golf club and a golf ball during and after a 
golfer's swing, SOLUTION: The information about 
the golf club includes an orientation of the golf 
club head, a golf club head speed and a spin of 
the golf club. The orientation of the golf club head 
includes aloft angle and a face angle or the like of 
the golf club head. The club head speed includes 
a pass angle or the like of the club head. The 
information about the golf ball includes a launch 
angle and a side angle or the like. The orientation 
of the golf ball includes a rotating axis or the like 
entailing a backspin and a side spin of the ball. 
This system contains a camera unit 28, a trigger 
device 30 and a computer 22. 
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[#f¥it#©asH] 
■r s tc&<Dj?&-c$> ~> x . 

•d)lv y y yifiy- a - JCS* 1 *! /c±iB 3 ;l< 7 #-)l>t l Cfa 

^-5r^-r>ysn/ci#cc > y u-A£fpj&-rsfcai> 
te j&» *> e> n =r ^ y y y y<o^ v f * t - f io 

CCfc =01/7 ^ 7^ „ F©»T 1 ©g^I^-CS.^. 

r . sss^raasis i (Dmmfismx'&zm i ©wtife^* 

h -KS^ti/c±ie=fJl/7 #-)U$:±gEzfjUy ^ ^ 7" 
±13 =f/U 7 ;U#±f arOl> P yyy^-v FScJ: D fTSS 

3 n/cf*{c*jw s±ie=»';u^ #-ju©ifr2 ©aKtsi^-c 

& =f >U7 F©±IBSH 1 ©S**^, & 

±IB=r^7 tf"-.»u©±feH 2 cDK£ft££dtr 7 u- a 
_htB =ou ? * ^ ^sij^«ero*7 -7 > ^ $ n fc±f a a ;u 7 

[ t #*i 2 ] jjb* i (Dmam^cifi-? s ±&m i © 
mtnmt, ±ie^2©S7fe^(c*f-rs±ia^2©^ 30 
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itnim 3 3 ±mm 1 ©ss7£Jg^c*hr-*>±fas*r 1 cd 
B^wranii. 750s >;«-*62ooo5 'j^s-coiaffl-c* 
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©&t£i$rs=&wl,. ±ta^2©S7c«^©'en-entt. 
m2©S7cB#ra%wu > ±fa^2©S7£B#^ti. ±§ass 

[W*S8] =fJl-7 r-CC^^rf^^^-JU©^* 
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f ^ -(cg*infc±ia=f^7 sj< — )\,<Dw}ic =i)^y 9 r? y 
©x-Y>^©jtg§fc?&-5rs:g$n> ±13^7 >?y y 
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*7T, ±iami©B#F^|ii<»:^^-S»SS7C«C*fr-S^ 
2 ©B$^F^pg?r 2 ©S7c^*»iJ L . 

7^-f -ccg*>n/ , cJifa=f^7^'-^-Y>/^i' hr^So 

K*jW-2,3JU7^^7-^7 F©±fa^ 1 ©S7fe*^> S 
0'±ia3;U7 yyy^v FtcJ: 0 fTliSnfc^CtjWS 
±iaa*JU7^-JKD±IBm2©S7^^Stf7 U-A 

±ia ^7^7 yiij^ffiso*^ >7 > ^ $ nfc±te =f * 7 
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IK^n/cLynchfteCD^a^l^^.oeB^S^ "A Method O 
f Matching Golfer With Golf Ball ,GolfClub ,Or Styl 
e Of Play * T'£>& 0 Lynchk£, zfJly tf-JUD^ ? >^ 
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mmnu. ±e* 2 <Dm^tm^cMt §±1302 ©b^rh 

FbIPSJ:*? 4>3§< T ±13* 1 OS^tc*t1"^± 
i3^1©B$rara1Pw«> 7505 y##>62000S y#£T© 

mm-e$> o . ±iear 2 ©s**^«cs+-r •sifa^ 2 ©b# 

PdlfflPIW:. JJE»l©«HHHBHJ:0tfi<"CJ:l». 
ffi©±fB«#i-'X-rAtt. JJjiKIt mi<D*}SyR 

tew 1 ©B^m^rttc^fc < i i> 3 ± 

KJH 2 ©gg;fc£l£F*3«:4>& < i 3 o©gg7fc£^tf „ ± 

m^tfry,? y y®t&mz . =M/7 ? ^ ?w f©* y x 

^ • FXtf- K*£#. ±B=fJU7#-A*B£« 
=OU7jK-ji>©»&. df)\,y#-ji><D<7<7i' : ?Pi 

(zmcM-rznmoft) , 3)iy#-)i<D?j fa 
tfo ±i3mfflfe6n/c=f->i'7^7 7' - ^ y fx f — f 
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^7 7^-^ F©Xf- F*^«fe5Ci*sr#4. ±13 

20 ttx^fita. ±fa3^7i7 7^©mi©S7E*^ia©^ 
s^*^©B$raraPi?r . ±iamai n/c =r >v y t> ^ ^ 

F©Xf- FtcS^rstSC-rS,, ±IB^«f^© 
±i33-'L-7tJ'7 7'©X-Y>^!RFttRi>'±gBd r JL.7^ 
-;u©7-i;>^!m±*, ±fB^lS^2©*>7«:J: 
-^rfp^3n/cp^7 b-AT*oT, ±13^1©^* 

m&&.u : ±.sEm2<Dm%:m&%:-£tsm&y u-j,t,cm^> 

[0013] *^W©^©fte©^ffi«. r -«:ct 
30 Z>di)\,y #-jUDfT&tp<D=l)l,y ?*>yifcte%.&=l}\,y 

(*> f-4 -(.cmfrintc^ihytf- Mcfaip-yXdi fry t> 
yytrx-oy-i-zcticithzz. wc. tkmmt>\ j 
jiyp^y&v' a -tcs*>n/c±lB3;u^#-;KcrSi^ 
^tx-^^^wci*. hy*'y>^^n-5 0 ±ib*i 
msw. ^vx^acc, iifc6nfc^7i'77'- 

-n? KXf - F*3HfTS. ±1B^->Xt-A«. y\s 
■ct-s. zij\,y-9^y^v F©» 1 ©ifcjfcSl^ 

©s?t*^«. ^losTfe^a^wt-^o ^{c. f-^- 

Ccg*iiT,/c±fB^l'7 rJC-;u*s, ±MZ=I)l<y fr^y^m 

^-crmztiz. ±&^)vy#-ji'<D%;2<Dmytm£ 
fjmstiitmtcnaestii. ±i3^2©s^»^«. ^ 

2©S*^S ; &WTS. ±IB^2©S^S«> ±13^ 

i©«*aus£»tt*. ^tc. T-^-ccg^nfc±ta=i' 

Jlytf— Jl>&J>^i> h?Z>m<Dd!)i,y ?z>7-^y F© 
so ±f Bm 1 ©SStE Jll^ . Rt>*±ia dA> y i> v y^ •> F k. J: 
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v t> ^ ^iWSffla^ •? > * S hfcJJE=f #->HB 
[0014] 

[ftHOMoSft] 0 17JSH 3 «CSW J: 5 tc, 

It 4 Fft, rJn^itf-ji, • *tf- Facf^7?K-;i/ • 

rf^7#— jU©H<OX^> 1 at* 
)UDJ ^^Xb*> aV* -/ F^t' > «r^«SW -5 

[0015] ^rA 2 0 &2 V — ASlKKtv :n>t:.*-£ 

h2 8, SO' F V ^f^V^ 3 0 m/c^7^ 

2 4, a -^CS^n/crf;Ur7#-;U3 2, a^'rOl/? 

?y73 3&<site 0 i/Xf A2 0«, a-X±, 

/J^JE/^a-^-Art. «b<»ra«ttR« 

[Op 1 6 3 JfiF*L/^H*fiJBJ»r«, *7^7*jS2 4 
ft6±^6BS46.5^>^ (46.5X25.4mn) 01107* 
77>7^A36, a^ft6±^6^28.5^>5 1 (28.5 
X 25. 4mm) (D$2©7'7-; h7*-A3 8^tTI>7 U 

its *l©^7yF7*-A3 6{CRi3n. S2©i7 
y^^j^^ h2 8«, ^2 00:/^* F7^-A3 8CC1S 
ISn^> 0 l22CC^*f <£5Cc, ffllcD:/^ h:7*-A 

9, 02CDV^ •> h?*-A3 8te, 7 U-A3 4<DS 
JS? U-A^-t*^ i3)W*-!iCmW£yJ>lCtt\sXW& 

ioftj#, ^awoii^ac^MWccattrsci 

[00 17]i2Am h7^-A36M3 
8te, g l ^ 7 a - 7 F 2 6 0*W« 2 7 
b 2 8(0*WtcSftS/^t>&C4*s&^<fc^CC 
gE^£**i& 0 ^ 1 (DpJ^zL^ h 2 6 0*^Wtft» 

7-/>62a, SO'6 2b"C*^ S2©*^7^ 
-9F28 CD*^WtB»W, 7-/>64a, St>*6 4 b 
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Ufi«7 0tcj:orSS3tifc*«:o^5<S« 

tt, i/XfA2 0CDtaif"C*6 o 
[0018] il0*^7^>; 12 6«, m<D#^ 
74 08^77r>aar.y h4 2a, M4 2b^ 
fr„ ^2CD^^^a^^ h 2 8tt, U!2C7)27>544a 
^7 7«r>aa^^ F46a, RO'4 6 b Sr^tf. W$ 
Ll^^7tt, Wfflitt^aR* (CCD) ay^r**). 
M°o^S0PSISI1300rCWintriss Enqineerinq of Californ 

10 [0 0 19] h »; ^f^'^3 Ote, ^«t84 

3fHi«5 0*dtf. &flm5 0a. Jff*L<tt* 7 1/- 
A3 4K, ii*~?zL~v b2 6M2 8*»6Bf5E<3Dffili 

u-if-tr-A^ft u-if-tf-A^f* -r-ccg 

^n/c^7**-;l/3 2(C*tUT^^^x-f 
«C4«cj:o-raE»f3nfc«f«: h 'J^n^o 

20 #-;l/3 2«, 7U-A3 4^e>^S$L 1 CC{ig 
U COgStt, U< «38.5-Y>^r*^ 0 

U JJBftStt* ^10^7^7 

h2 6RO^20^y7a^.^ h 2 8<Di&g • &»C#c 

Ott, #£L<te, ^^740M44^6l0>/>^ 
6l4^>?*rccEK-CR«Stii c »MUoac«£ 
<i»50, ao\ tf-t-A«, ta- 

Ccg^n/crf;U7^K-;b3 2 0B?iC, =f;l/7"^-/>y*s 
fc'-A^ii»r-r6<£ Wl^f-f-iclWc 
30 =f;l/7^-;U3 2Cc^>/^ h-r^Baic h 4 

ift^^n^ct^^c, h ';^f^wx3O0h 

^tt, f 10^7^7^^ F2 6MI20^7^l^ 
y h 2 8CCctor, 7^^-iC^n/crf;l,7^-;b3 2 

3>t' a -j?22(C, Sft^4 8 , m\<DU>L 

zr^L^ y h 2 6, a^2 0^y ^^^-^ h 2 8 CCSgS 

$n/c^-^l/5 2tCj:P3iHff $n^ c n>t^-^2 
40 2kfc v ® lCD^^^^^ y h2 6SVI2 0^7^ 

S^n^^-5 4?:tT^ 
[0 0 2 0] BI4«, =f;l/7#-Jl/(0 K^-<M-^a *^ 
h(DiS^7 U-Al 0 0T*€> o ia^7U-Al 0 0 

««©«*CM|II^T?*i» 1 0S*I^ 10 2, =f 
;U7^<-;UCD*7J»3^>/^ hSTfel 0 3, SWI80B 
*CDai^r^€>m2 (D^*^^ 1 0 4 ^ 1 (DM 

50 1 0 4ft =01/ 7*^:/ 3 3«:<fcorjT»3*ifc««ctt 
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< rfju? 5 6 ommzsts. 0 i ©s^*^- 1 o 

4. 02©7r » 1 ©g££H£ 1 0 2 (DZtl 

tiicMLXJz'O t>m>C±-C$>2>. 03©"7t££- 
«. 0 1 1 0 2 <D^tt^n©&g#. 02 © 

[002 1 ]fl5», =f;U7^^^3 3±©J5&M*fe©& 
4 3 -f > b <Dfr*7jk-?m 1 ©&# 10 2a 

-C*5„ #-f>H06aM106cli, =i)l7i>7 

^3 3©^>+7hgp. b-;ugi5, so*h-gp(c-€-n-en 

19*3*1*. i5A(C^TJ:^{C. |gftl 0 2 a«. h 

y #- ^/t j * 3 o © f- y u y > yip 6100 5 y 

#-/>M06aMl 0 6c^a(,«M»&t5€> 

r. is >;«f©*rjs»j-5. isaoyh. septal© 

W740 M4 4 (DmmtRWlFiffliikZm; 

■ci-^t, #y ^4 oscK4 4^^{t3n4^-Y> h 

77 7->aa;-;M 2M4 6 (Di&m&TmLI&Sbtj: 

7ic£-z,-c. *y?4 0SO'4 4©r£tt^tS:O'#rSt4<b 
^•ri-eab*.. 

[0 02 2 ] S6(C^-TJ:^K:. 01©&t£SI£-1 0 2 
K^*n^2©iS*10 2bli. 0 1 ©&?£«£ 1 0 
2&C^S*i£01©&7£l 0 2 a(Cjm^.6n-2>„ 02© 
gS7fcl0 2bt>. 3>7*7^3 3©3@f?r©,S&MW 
> h 1 0 6 aftMl 0 6 c©*^"r= 16 Atc^-TJ; 
5«t. S76l0 2biJ, h y#-7vW*3 0© h V*3 

■;>^6895.95 y#-c&3*i. K^i^raw. is y# 
■c*s. 01 (Dmytm-s 1023^102 bra©i#iis 
FJPit*. 795.95 y 

[0023] 17 (Ctj^-T J: 5 (C. 01 ©^7t»# 1 0 2 
CcS*#-i£03©Sl7£l 0 2 ctt. IKOSmiO 
2Kt*n^l©S*l 0 2aMi!2©S3El 0 2 
btcSn^^tlS. 03©jS7^1 0 2 c fc. -d)\,7 77-? 
3 3©3@Bf©S*hi<-r> h 1 0 6aMl 0 6 c©# 
£^-f„ 17 AtCTjk-TJz^iC. g*10 2c«, + y# 

-fAVx30©F y#y 6i69i.85 ytrtNtrS 
S7tB#^{j. is y#-c*s. n©s^io 

2 bMl 0 2 cF^©B#F^r^Pi«. 795.95 yf$"C* 

4„ 0i©S7fes^i o 2©^raisiPBwra— c 

BS795.95 yf*"C*4. 
[0024]I8«, BU©S7fe. Y-m&O 
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>V? hS*l 0 3£$tf. 18 ACCijVri^C, *7J#H 
>^'^hS7fel 0 3B, h'Js!f-f;^3 0©h'J# 

y>^6368i.55 y#rftsn. &7fcB$R8«> 155 y 

7 7'3 3©i'©J:^j:i|iy-fX-CioT(), 02©& 
?fc*£l 0 4* "mm" Lfe^J:^CCfflSSn-5»C£*i 

10 [0 02 5] 19«. 7WTt>tC4BWS=f;V7!j<-^5 6 
©02©S7t«^l O4tC$$nS02©S7fel 04a 

-c&o. ffe©S7fe«:iijjn3n4fc©-r*4o 0i©S7fe 

10 4a&*. =f;U7#-;l/5 6©*«r^-T. !9AtC^ 
■rjc5(C. ^Tfel 0 4 a«> h'^-f/UX3 0Oh 

y**y>^668i3.55 y*rc&<*ft. 87fcB#ra«, 15 
5 y»T*5. nxmrn* a^-p-^5 6«, sat 

tf-Oh 106a7511 0 6 c«flPJJT£C £#&(,>© 

r. 155 y#-c&Si&g#*£. 

[00261I10H. fRtfttJ{C*JW-2.3;U7^-;U5 
20 6©02©S*»^1 O4CC^*n402©S7fel 0 4 
bt*"), fte©^K:iift]3n-Sfc©-C*4. 02 ©S 
3E104btt, ^7iK-^5 6©*^t. 110A 
tC^T «fc 5 «:> StE 104b«, h y ij-*r>H * 3 0 

©h y#y >y*>67792.25 y»rft3ft, R3fe«FM 

«. 155 y#-e*£. 02©S7t*^l 0 4aSiy : l o 
4 b ©B$^P^Pi(*, BS978.75 y#t?*5. 
[0 027] HI It*. ?RtT+«:*JW4^l'7«J<-^5 
6©02©S7feft^l O4K^gftS03©^7fcl 0 4 
c-Cabt), ffi©S7fe«:ii*n3n4 4)©-C*S„ 02©S 
30 %\ 0 4 b«> =f;U7^K-;U5 6©*^-r o 11 1 A 
CCTn-T «fc 0 (C. S7fe 1 0 4 c «. h y ii-f^-iT, 3 0 

©h y**y>y^6877o.95 y^-c^sn. R36^ra 

(i. 155 y«rc*i. 02 ©S**^ 1 0 4 bWl 0 

4 c (Dmrsmmt. BS978.75 y»r*5. 0 

2©gg7fclg£l 0 4 ©^raffil|iB«l§I— ■ C\ BS978.75 •> 

0.01 (D&ytm&ffloDmmrsmJ; <o fcst>. 

[0 0 2 8 ] 1 1 2S01 1 3«. ffiji© h'7-fA-7, 
-Y>^iSjS©K7-Y>'<-^'f >?titm?2>. -J)\>y 

9573 3icj:*) h y #-fvw*3 0© h y77*y>^ 
40 K. 3)1-7 Zz'T'oX'O? • x f- K*9i^-r4©K: 
ffiffl^n^. ^7^77-3 3*i, e-A^g^Lfei 
h'J#-f^>f^3 0tt Il©*y7a^'^2 
65^1 2©*^7a^y h2 8CC. =f;l-7^-7^©^ 

>r>^- ^f - K©#m*ffi^.fcffi-^^ffi-r6o m# 

W. Il©W7aa-; h2 6S(;i2©A>7ai? 

h 2 8 cc^ ur . ^(ommRz/mm^mmmm-vm 1 
©®t£^ 1 0 2*m&L. ^(onm-cvim-i 

■t2m^ t P<o3)V7^-)v<om2 <Dmitm& 1 0 4 tmm 
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coo29] iSMxjywmi zoia^^u 
-a i o o«, h y#y>^6ioo5 y&i^cjgiji? 

tltcUytl 02a, F y#y>^rfP<E>1429.725 y »« 

icm&ztxtcmyti o 2 b, ru bv tos 
9.44=; y#atcai»3tiyfcai*i 02 c^e&s^ 1© 

1 02aMl 0 2cm^ fiJJH-f>^^ 10 

hs^i o 3«, h y# y >^65443.88^ yiMKc 

«153tiSo ^2CDS^»^1 0 4a7iMl 0 4dT 
te. S7E:104aWlt^ h «J # y >^69793.9 

35 y «««c»ibs*i, s)feio4b tcttbxi** b y 
#y >^ 610775. is ^ vffl&samzti. myti 04 
cccatfortt, h y ^'y>^e>ii756.375 y^swcja 
ssti, Rjti 04 dicttuxte. b y^/y >^e>i2 
737.595 y#fft«:»»3fta. 

[0 03 0 ] itSiLt, afax-f>^©Bll 3©H« 

7u-aioo», h y# y >^#>6ioo5 y#»cc» 20 

BStltcMj/tl 0 2 a, h y^/y >^6956.385 y# 

f*tct»K3nfcaE*i 0 2 b, so* h y#y >^a>6io 
91.625 vimtcnaestittxyti 02 cfrhtz&mi 
(Dmytm&i 02aMi02 c4wt5 0 m&4i"* 

v bm%\ 0 3 h y^'y>^62083.245 y#fft 

WtUSnS, I2 0S*S^l 04aMl 0 4 d r 

-»6 1 0 4 afc*f ; h y#y>^#»6 4091.4 
85 y»*cc«Ksti % r*i 0 4bfc»ur«, by 

■#y >^67335.835 y »f*CCtB»S tl, BBfe 1 04 

c ten l r h y # y > y*> 6 8799 .445 y &mcm 30 
Ksn, »*i 0 4 dcc*tuc», hy^fy>^695 

31.255 »;MtC«S$tl5o 
[0 03 1 ] (Silx-f >y<0=fJl/7^^^ • Xt'-F 
ii5iiX^>y(Dll4.5V^;t//h ( "mph" ) &C>tfL 

T\ 84.5MRfC£>£ 0 (Ba^-/>y©=f^*f--rt/ • * 

b'— >^©=f;l/7#-Jl/ ■ *b*~ K168M 

PHCc*fur s ii9.5MPHr*^> 0 <gax^>^c2tT£:n 

v f>lS45[pI$K/^ ( "RPM" ) GC*fL<T, 1466RPM 
& c ffiil* > tntCytf-TZ zffry #-;kd^ -5 > ^ * 40 
d - [(Ptx - Pnx) 2 + (Pty - Ptny) 2 . . .] 1/2 
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i7.7Sr*s 0 

[0 03 2 ] '>XfA2 0«, ^*«CC»e>tl&*<(D 

«. *a«F^5 f 803 t 823^m^3n, ccr#«gtc 

[0 0 3 3 ] ±^<D<k^(tC s ^>XfA2 0(t 

2fiB¥> H3iL<tezf)\,7 ??73 3<DU + V FSB, b 
-JbSB, SVh-»CC«SBS*ifcJf*U<tt3fflBfOW 

h 106aM106 c£WT£ 0 
-/>H06aM106ctt, =fjU7^^^©BBtCC 
ifi*ii*n**\ =Ob:7*9:/3 303fS(4S 

*lT<fcC> 0 *R***^>h'l 0 6 aTi^l 0 6 ^7 
^74 0M4 4^^U^X>5r-;K)-255^e)20(XDcfc^ 
^^-S3?:f1-§2fL<ti3oW^> h^g? 

■4i2*36«**. #^4 0;&tf4 4te, Kl^>^8ttl 
7^33 commit ZWM<D?c&>i3 J v IC J: *) JSS 3 

[0 03 4] a7CCffl{K-r>5Sl 4CC^-Ti:^&C, »JE 
Sn/tigS*ftf^> M06a (t^ + ^ hffi) CD^l^J 
Sr. «S83*ifcftS«^-f>H 06b 

(t <D^2?iJ^, 3RW2i*U JiS^n/cliE 
JSS*^^>hl06c (h-»)"CD»3W*. »5U3i 

ft/cKS*f*-f>h 1 06br$>^ h-SP 
*6J«8Jhfci»S»#-f >H 08 cr*S. ^©iC 

[0 0 3 5 ] 
Mfcl] 



? F*e-F*W«*&fc». V toe . V h ,.,SO'V 
[0 0 3 6] 

[«2] 50 



= [(Ptx^-Ptx,) 2 + CPtyj-PtyO 2 +" (Ptzj-Ptzj 2 ]^ [l/ATl 
v <-d = [(Ptxj-Ptx,) 3 + (Ptyj-Pty,) 2 + (Ptz b -Ptz l ) 2 ] l/2 [l/AT] 
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C©tt*RW. •?-©&. 3)\,yt><?-?3 3©iI8§;/jfa©^ 

<Y«{c»r*fT*2fiAi> . mt^^a <z$* 

[0037] 
[&3J 

=sin'(Vy/IVD, - [V] UVO^JTJbi. 
T * -/ * A = sin"' (Vz/[V]) 



^?K¥fficca7 hscjf^-r^sRj-r-sfcA. jbju 125^*10 

Vte, = [(Ptx,-Ptx,) J + (Ptyj-Pty,/ + (Ptz.-Ptz,) 1 ]" 2 [1/AT] 

V** = [(PtX3-Ptx,) 1 + (Pty r Pty,) J + (PtZj-PtzJ 2 ]" 1 [1/AT] 

V ra „=1.02*(V^ (1 +V 1> ^ 

vy - [(y 3tal -y lta J I +(y«^-y,* rt ) , ] ,a [l/(2*AT)] 

Vz = [(wzJ^wWHiWI 

- sin'fVy/M) , "T- [V] 14 V $ "»?*>•&. 

7* * y ? 3 = sin"' (Vz/[V]). 
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* .^J2 ?r«ffl-r i. C i (C <fc ^.n^. 

[0 03 8] 2j£*--Ft*. ^7?7^'^-;F^t 

Y 1 0 6 c*t->VUHMxM*-i >Y 1 0 6 

^•5. 7 hgpi«s*f^^> m 0 6 az&mrz 

t, SCttyw>J:5K:fc*. 

[0 03 9] 
[«4] 



h-«K»E#friW> h 1 0 6 c<&ffiffl-r5i. 5£tt%0> * [0 04 0] 
.t^KftS, * [£5] 

V„ - [(x,-x,) 2 + (y 3 - ri ) z + fc-z,) 3 ]'* [1/AT] 

V hccl = [(x 2 -x,) 1 + fo-y,) 1 + (irtfl" 1 O'AT] 

V cW , 0 , = [V tM + V he J[l/2] 

T * y * « - sin-' (Vz,,^ V^] ) , - - LV^J « V tluSlu >Q*:Z 6. 



£ A, i'ff 6 ft S . IV 1 iC . H£*r*«K!) 2 ^tcWWD* 

aflc^ssoffeaw*. 02 ©«#»£■ 1 0 4*%«3es 

©#'l>©iH##to'H , ©:£"CJ&*. 3 ;U7 5 6 ©X , 

■r-2>„ ^fA2o», t^rirsx. Ysvzflis^ 

^4 6 a 7114 6 b *>^©X I- nWiaB, J&2©g;ft 
jg£- 1 0 4 frhoy®mm<D3M <o {c*-3t»fcrf;u7 *K 
6©(4S«C— S;^ti€»o Al7#-Jl5 6 

©iiflttt. »©iS«ffll'rVx, vysyvz^e 
=f^7iK-JP • Xf-FW.. Vx. V 
ySOT z ©^^^^rH-^TSC £Cci:oTf#6*a€>. 
[0 04 1 ] 
[«6] 



7 * >"^*l « sin" 1 (Vz/ 1 =>7**-*xf -y ) , 
K* -sin-'CVy/ a>7*'-**f -K) 

yil 5A(CwtJ:9i^ h7-/7" (Sg) 108aM 
10 8b*. fct3> h©X*s> Y^mmtZv 

40 >^A^^fflC^T. Motf*,, X, Y&O'ZffitStt. 

0 8 aOFW&tfX f-7-f7"108 b ©RIBS 

3*1-5. ^©&. ^rA2 0ll i'©pqat*sSfciE*i 

[0 04 2] ^&C. =tA>7#-Jl,b 6©#g0«. mi 
Y)\sJ5iZ?m2<D'«7 Y)l*m.K). MT<D3t,*&m 

[0 043 ] 
[&7] 
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«H2 0 0 2-2 4 8 1 8 9 
16 



9 - cos" 1 [(vector Al)(vector A2)] /([V J[VJ) * 



F;i/AQ{£ga>e>&^Sft& 0 cnoci^T, *tr 

[sME3ttfcm©*lpte* h£jS2<D«-fe? UMBO©* 
[0 044] Wc, ->^^A*s=f;u^T-©^>r>^4 1 

-x* KXtf- F, M^7^7^Xf>^ 
t? 0 fry 9 9 F * 3f'Jx>f^>3>B l =Ob 
7^7^^K©B85ft7^, U7FM^^-xft 20 
«r^tf 0 fry 957- F*br-F« t dtfrytr? 

-iHf-T F*, =Ob:75j<-;U • xt'- FQ»fK SO'^ 
fry^—fr • yx>f-^ 3 =01,7 jK— ;l/ 

[0045]*1«C, ^7^7^3 3««^ S'Xt* 30 

^u~*©jfc»*r»*X»6*i*. iSJ5*ftf^> h 1 0 
6<DU^X, j»S«#-f> H 0 60IBHI, Ktf* Hffi 
©I8S«, ^U-£tCJ:oTn>b-*-*2 2CCA* 
3n&o 01 6SffBl 7CC^-TJ:5tC, 9EMH 

tc^fry#-fr3 2<DmSltiC*>y h2ft&* W 1 (DMJt 

m& i o 2 ictt~r2>mwj:mm<Dm£tz, 2oox?$>& 0 

*^<i<-*t\Z, 7-4 -Ics&titczffr.ytf-frS 2<D{£ 40 
£St£S!^ 1 0 2 *»«f r ^ < . C07-^ ©£flB0>«« 

9CcSVTJ:5$c, 2 0©Wfl!*SKjesti, =f 

;U:7*r-;l/5 6*i, ^1S*S1 2 OWc, ^(D?g&;*a5 

[0046]»C, ^fA2 0(t *'-Y>hl06a 50 



M10 6c^tCb, If-fX, RtfT^^ft 
«ttB-r&. *<D», ^fA2 0lt H2 0aoB2 
10C^-TJ:5CC, mi <Dtfeffl^e>6o<D#-Y> h (3o 
O^T-) ©-fe^ h«rli!S'rS. 'WA2 0 

te, 02 2SOT2 3CCtSTJ:^CC, m2<D&m<Dtctb 
3-XD^T-<D±T*mm?Z>o *&IL*^>h 1 0 6 
«^n, 0 2 4MI2 5CC7n^-J:^tC, tfctB*»6 

»-*2 2«:J:o-t:A!U13*i, 02 6*C^VrJ:5K:3l^; 

[0 04 7] ^CC, dT fry 9573 3<D^* F*hf- F 

[0 04 8] ^CC, =Ol/7 95 73 3<D^X#Rt>*T£ 

mz&mrzt. tj^ab, access gftjesn 

[0 04 9] 
[*8] 

7 $ y 9 fi** -atan(Az/Ax) 

CCT\ Az« k K#ltf-f>h 106a 1 (bl06b 1 ffl 
<D*^C[)zCDffl30>e>, S*ftf^> hl06a 3 il06 

h 1 0 6 a,i 1 0 6 b.fflO^OxOffl^ 
6, &*f*-Y> h 1 0 6 a 3 1 1 0 6 b 3 PjCD^x0 

[0 0 5 1 ] 
[ttG] 

/■^^^ = -atan(Ay/Ax) 

CCt Ay«, K#}*^> h loeatiioebj 
©**©y©ffl*^e>, SS^?J<^> h 106a,il06 

MX-O h l 0 6 a 1 i 1 0 6 b 1 ffl(D*^<Dx<Dffl^ 
6, SS^^^> h 1 0 6 a 3 £ 1 0 6 b.r^^xO 

[005 2]*(C, rf;l/^^-;l/5 6(Df-W k 5>X 

^cc, mm<Dmm&, ^vy^-frs 6*tftmrsfc 

ab, ^Offi^u^^^-^R Bgioo^6i2orfitS3n 

^ffl3n^> 0 ;XCC, ^lCD^y 740M12©^7 
4 4©Iffllft^Sti/cH2 9^-rj:5tc % rf;Ur^K- 
6(D2;X7C^W> h(D11f*^iE*^ i/7fA2 0 

[ o o 5 3 ] Adc, 030 £ *> te&mmmm*s 
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ztiKSHft&item®.-? u-a i o ot,cm~3^x, * ^mr-txt'-v -[ax^ay^az^/at 

6©il*. 3)\,y#-)\/S 6©-7^>3=-ft. & 
^^7^-^1/5 6©1f -Y Fft#«. OtCto 

TifcJESftS. =i}V7#-)l ■ Ftt. ^r&S S3 OKtt^Sftfctf^tStL'T, #5S;©J: 55Cif-#?3 

3ft*,, ft. (mi/v^^o#J;i3^#TSi. 126MPHi%S, 
[0054] [0055] 

. [»io] * rtfcn ] 

[(-161.68 + (-605.26))* -s- (-43.41 +(-38.46))*-;- (-282.74 + (-193.85))*] w /(13 127-5115). 

zfjl>-?#->l5 6<D^^>^Mit. ,X£,-e®:fe$in2>. * [tft 1 2 ] 
[0056] * 

7?>"f L ft im srn , (Vz/3'fi>7r-Mf-y) - -X-. Vz = AZ/AT?3>5 a 

03 0(C^3tx/ctf$R{C*tL/r. ^©.fc^tClWS ★ [0 05 7] 
ft. ★ [»13] 

Vz = [(-282.74 +■ (-193.85)]/(13 127-51 15) =1 1.3 MPH 
^t, 5?>?nit> erfrDJrStefcS. A=fju^*-;u5 6©-yw F#5*. ^-C9iSSft-5o 

[0058] [0059] 
' [»14] 20 [ftl 5 ] 

7 >"f~fk " sin''(l 1 .3/126.3) =11.3* 

it 

+<1 KA = sin-YVy/:>>7r-*;tt--r)r;iT\Vy = AY/AT T-*>5 0 

H3 0 5Cft-^3ftfcte«lC*fLr. ^CD«t5{Cttfit3 ♦ [0 06 0] 
ft. ♦ [»16] 

Vy = [(-43.41 + (-38.46)]/(13127-51 15) =1.4 MPH 

[0 06 i] 30 -eft-eft©***:— ifc<*t*\ i'©#*5Sii:s(cii:^-r-&^ 

C«i7 3 *«3&rs. -e©«. ^©.t^tc. wt© 

KA- sin '(1.4/126.3) —0.6* 5i«cJ:-aTtr*3ft*. 

[0 06 2] 

#-^f>», ffl«3ftfc=fJU7sK-JK0 3'O<D^ h* [ft 1 8 ] 

aco 5 ((v e ctorAl dot vector A2)/m a g(vl)* mag (v2)) 

CC-C. maqO «. *S3€:*U dottt. F;U© --;l'©:i^W&53>*£*0/cBi&7 l/-A^iTi 

[0H©fgf#>S:ift^3 [05] 3A7i-7^©«gWif<-f>l-0fl©B)E 

(0 1 ] ##£eB©^-£-->x-rA©$4t!0T-&£„ 40 *3kLtc3)iy T -©* -(> ^©gp^^ciij^^ l>- A 
[0 2 ] *#6B^ct)t- ^ -icg^txfcAl'^^-^SO 1 * 4*-r0-C-*-2>„ 

^7©etBSWftfl«BD0-r*S. [05 A] B$R8 (Xtt) JC*H-*H5.©»*©*Stt<b/ 

[@2A] f^-icgwc^^^, so'-^f ^femtzm-tryy-cfrz. 

A©^^5©«B|^ffliJM0t , *or. ^^^©mif*: [05 B] B^Rfl (X#) fc*hr5#y 7&C*fl,r©r§1*fe 

[03] *:^CDT--<-(Cgdift/£:3jU7*"-JU. hV Mg?:it^^7tib5. 

iJ-fm?.. SO f ->^7-A©*^^©ilt^^mfM0 [06] ?7^±©ilSH*-f> h©^lSi>*^ 

2©^7fe*:^b/c=f;l-7r-©X'('>^©g|5^^iii« 

[04] ^B^CD^Xr-AiC^o-CfPfiKSft/clt^S 7I/-A^tl^5. 

»?»M3tv?c ^7 7-©X-/>^SyJ;U7-J< 50 [06A] l^fel (X#) {C»TS06©gS*©?£f*{fc/ 
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^r£tt{b*«T #y 

h Ltc a fry y -CD* > 7<Dfflftmtem& V. 

U-A^tit&4 0 10 

[08 a] mm (x») «:»-r-BH8©K*6wsttfk/ 
**sttft**w- f s ^ r * & B 

[0 9] rf;l/7^7^±(DJ*S«d«-<>hO»l , 0 
2, Ra*»3<DWk difry^-frVMA^^ hS 

[09A] B$fffl (X«l) CC»-rSH9©«*©iSttfb/ 
^R£14{t**t- if 9 y TUb & e 

[010] dT)\,y??'7±<Dffi&m#4l'b<DWl, 0 20 
2, Rtf#3<D»Mk 3fry#-frtl)%M>^? hffi 

frcomi, Rvm2<D&yt*mLtc^fry r -<dxj > 
[01 oa] b$m (xtt) ccatraiai oo^*co?§tt 
[sin 3)\,yp7-7±<Dmfcm#<{> b<omi. m 

2, SO'l3©S*, Jfry#-frmM<<>^? hffi 
;KD01, »2S^3©»3e*^U^:^^T-©^ .30 
[01 1 A ] mm (Xf4) K*hT£0 1 1 <Z>il7fcOrS14 

Yb/^Rgtt{b*a-r ^ y r* £ D 

[012] rf^^^^^R^rf^^^-^cDSTfeSI^^ 
[013] zffry #?7&VztJ\,7#-fr<Df£ytm&*: 

m^tcmm^y 4>*-*s* * v<Dm&yi>-^*m-?m 
[014] 3>\,y?7 7<Dmi. m2Rvm3<Dmy£ic 40 

[0 1 5 ] 0 1 K*«Fro**§9*ffll>ft:«ffi©ft:«>K 

[0 1 5 a ] »2«*B*r©**w*fflc^fcafBeofc8& 
*mn?z>tc*b<D'<t' hfrKftzmx.-km i oncosis 

[016] ^U^^^-Ji/CDWfflcD^SirtcteWS. ^ 
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84^>hcD0K 02RD f ^3CDg^:$r*U/c^l/>' 
T-^-Y>^Ogp^W^:BjfK^ 01 

[017] yu^^^-;l/©WtfO«SW«c*5t**. =f 

m#<<>h<Dnis m2j&vm3<Dmye*mi,tczf)\,y 
T-<Dzj>?<D^ftwm&y\s-^&-or, 02 

[018] #\sjx*~ji'<Dmm<D&j&&t<ctov2>. =f 

fry 9 9 yRUZT-j ~(<cmfrtitcafry7it~)i±.<D'&%. 

[019] ^U>f^^r-^<DB9fiiOD^5£^CC*Jt't4, =/ 
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